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(54) INK COMPOSITION FOR INK JET RECORDING AND INK JET RECORDING METHOD 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ink compsn, for ink jet recording wliicli eliminates 
alignment defects without detriment to its excellent basic characteristics, such as the 
lightfasteness and resistances water and abrasion of print images, by using one comprising a 
carbon black having a specified primary particle size, a dispersant, a resin emulsion, and a 
water^base medium. 

SOLUTION: This compsn, comprises a carbon black having a primary particle size of 40-70nm, 
a dispersant, a resin emulsion, and a water-base medium. More specifically, the carbon black is 
a furnace black, a lampblack, an acetylene black, or a channel black, and the content of it is 
pref. 0.5-30wt.% still pref. 1-12wt.% of the compsn. Examples of the dispersant are an acrylic 
acid-based one and a maleic acid-based one. An example of the resin emulsion is an acrylic 
polymer emulsion. 



as)B^mmsf (jp) ^ ^ ij^ =^ ^ (a) (wmmmm 

#^¥10-152640 

(43)iiigB ¥1^10^(1998) 6 ^ 9 B 



(51)Int.a° 




F I 




C0 9D 11/10 




C0 9D 11/10 


B 4 i; 2/01 




C 0 9 C 


1/48 


C 0 9 C 1/48 




B4 1 J 


3/04 1 0 1 Y 






- 


*Mf* W«Jl(!Dft3 OL (^ 6 H) 


(21)tHBS^ 


#H¥8 -313831 


(71)fflPA 


000002369 










(S2)imB 


¥^8 ¥(1996) 11^250 




JfC^SfltKBSflt 2 Ti 4S 1 ^ 






(72mm 
























(72)lfifH# 










Sif»i6ttTfr;tia3Ti3#5^ -ir-fn 
















#ai± mi m=SR 



(57) mm 

mm: mmmmmi^j:^m'^^^ mmm 
7y-f^yhT-^m±t^iitti'^^-t. mmm^ 



m^^ 1 ] yiimw^ic. -Mimt^ 4 o n m~ 
m-m 2 ] 1 \zmm^ymm^-(y^ 

-(ymtLx^^Lxtmw£^-(y^'J:L^v me 

[0 0 0 1] 
[0 0 0 2] 

mmmmrihm^m-( y 7 h ibim 
'■mmn:m^r^^y'7x\mmmi,. mmm<o 

[0 0 0 3] ^Z.X. SfegiJfcLTMS^^Ifflt^Ct 

[0 0 0 4] fs^mt. mm^A- 5 7 8 e 1 ^d^^istc 
f}-^^y^y^y^tmtn:ttsmm-(y^ti^ 

[0 0 0 5] Sfc, #rFfW6 - 2 8 7 4 9 2^1^^t 
[0 0 0 6] 

ffllB^y^^ffll^Tl^fflf S^y^'v/'x-y MBiS^S 

ymmnmt)\ ^mncyy^^ti^fiyj^icm'^:^ 
mmm (jmt> r^^-fy^^yh^^mt) 



(2) #1^1 0- 1 5 2 6 4 0 

2 

S cfc 5 19 . SEI Lfc i:43 f) ©fB^%t3®ffi±t epBiJ 

[0 0 0 7] $rc. ^^^#£?MiB©iife^y^'-i?tts 
10 [0 0 0 8] tj^oT. :m^mwmt. m-mmm% 
hrs.m. mw^7v^yi~yy^mmmhz.)L\z 

[0 0 0 9] 

[liS%)l??*t§/ci6©¥IS] MIBOiSHtt. *fgH^}i: 
7j<tt®ft*C. 0 nm~7 0 nm 

^ y ^ ffl^Wc J; T»^-r § c t t ^ „ 

20 [0 0 10] 

-^-Xfyy^. yy/y^yy^. T^^Xyy^vv 

'7. y%)Wy 7 ^li^^if § c t A^-ft §0 
[0 0 11] ;?j-.t*y77 7^o-twia. En^:!f^tcg 

30 ^y^'IMtl^mifC^^bT. »$b<tt0. 5-30 

11%^ J;Djff*L<tii~i 2M«%-efe-5c 
ft©^^a*^0. 5ia%*l{CiS:§iiEf]*l^%«ffi 
f^-c}Lm^r^<.rs.^z.tiS^%^. 3 0fil%^S^ 

5 i: ^ y ^fflfiicftoiig^tttc^jgtttt/!)^^ mm. 
%mmm-^rL}i.mtts.c.fs.-^z.}Lif^h^. i~i 

2ll%cDliSHrtt*Si:^ BEn*ziig*n#5>n^ 
T^y^'>?x7 hffl^y^fflfi!ttittToittA'i[p]±t 

[0 0 12] i?mm^^-<y^mMM. A-^py/ 

40 57 ^^yKttffift^'t^j^t^-ii-^ i tOTt^^'M^ 

^^iiw^y^^a^iittcfcv^Tfgji-rsct 

mmk 9mi. 7.^uy-7i^vmm^i*^. 7, 
^uy-7^vm-7^umx.xT)vm-^w. x 
^uy-^^^vmm^w. xax^by-^^^ 

m ^J^ff. 7.9uy--?u-<ymm^W. 7^V 
;i/^xxT;i/-vwy^««^{*. xax9^uy-7 
50 ^";;i/^xxr;i/-vwy^ft«^#:. x;i/*yif3^ 



(3) 

3 

mmmm. men. 7.^uy7^vm 
&mt) 6oo~2 5oooT\ mmtin oo~ 

2 5 0©itl^ft^M%^ffl-rS©*^!|$C$ft 

[0 0 13] wmo^x^i-yT^vmm-^it'T^mi 

= 1 0 0 0 0 ; ^ii= 1 9 5) . s/"3 U;i/6 7 9 
{^7-M=7 0 0 0 ; lffi= 2 0 0). >^3.y^';;i/6 

8 0 (^^?l= 3 9 0 0; mm= 215) . u 
;l/6 8 2 (53-?!= 1 6 0 0; M= 2 3 5) . v^a > 

U ;b 5 5 0 (^'?1= 7 5 0 0; mm= 2 00) . 
3>^U;l/5 5 5 (53-?l=5 0 0 0 ;iiffi=2 0 
0) . i^3y^U;I/5 8 6 (i3"?l=3 1 0 0 ; ^16= 
1 0 5) . >?3 y^V)lQ 8 3 (^?«= 7 3 0 0 ; m 
ffi=l 50) . XtiB-36 (^?1=6 800 i^ii 20 
= 2 5 0) mmi'^Ctif^T^^o 

[0 0 14] Mfli^i-tgijw^tiii. mt^i]~f^y 

*^2 0 : 1-5 : 2®l@H"eS>?.OAW$bl\ 

[0 0 15] mm'Ami(o^^mmim(Dm^<oi&< 
r^^t. -{ymmmmLTc^^mmmMm 

[0 0 16] Bui30^Sfli^iSi9Jrt07^U;«^^T^ 

(omt COB WTiSffl-r §7;i^;d y wot L 
ra. 7^U;ViigP53-©;;3'>y^-^:ty;£S«-r5i: 
tOTtSfk^ti. {^J^lf. 75y^^;l/yn/V- 
;k 2-75/'fV7'n;V-;b. h Ux3?y-;l/7^ 

X "ti^t^vy. Rxf/xiiryez-Tymmif^c 
:^ytLxmwmm'7im\^mt^ z. tc-et ^1 40 

[0 0 17] BulB^iS(^iJ<D}g<ggStt*t#5fc46 

tea. m:^\W<om:^tymm^^'^t\i^i^r)\tv^ 
wmmM u ^ ymmn:mm p m\mm 

mykmiiV^h,. vymr.7mi3V^2^. vymymr. 50 



#rJ¥l 0-1 5 2 6 4 0 

4 

Fn+i/^9^;b) r^y^^y. RXS/XlihVT. 

F n 9^;i/) 7^/)^^ ymmnymmm^' 
t4ymm(D^mmmj^t^^. mt^-^ymim 

;6'SpH7~pH 1 0 {C^5lTfe?> C t^Wt tl/\ 

[0 0 18] mmn^ymmicmt^mn:^.-^ 

S?^IL{I:$€5 c t <k o Tli! Lfcx 3 yif 

[0 0 19] mwtca, 7^vmmm. &mi. 
y 7 ^ U ;HixXr L < a^^tti^f*. t° y / 
^^V ;Hxxr;l/g L < lt^(Dm^». 4"° y 7 ^ y 

p - F y L < a^©±tfi^ft. t° y ^>7 y 7 ^7 y u 
-F. >t°y7^y;b75 F. ^i^y7^ym xa^J^y 
7i ^ y ; # y ^ P7 ^ y^fi^fr. m^^i. y 
x^^y. .t°y/nt>y. .t°y/ry. 4-°y^y7> 
4-°yxf-uygL<«^n6ofti^fr. Hrft^s 
m. ^-^ay-^yTymm. xitTJi^^ymm-.mm 

ex;l/ . er:;l/7;l'3-;l/^S^{*:^ ^^mm 
l:x;l/eb < {i^-OJ±a##. d-°y e x;l/7;l/n-;V, 
.t°y l:x;l/7-b^?-;K xat°y e:i;l/x-r;l/ ; t/^ 

u^ym^»s 4<ymfke-;i/eL<«^o 
=3^ys{bH'-yTX 77*4Sii. x«7 7 

«3A ;#g«ld--;l/2^S^ft. M^il 4<yidx;l/;!j 
;WV/-;K .t:yif:i;l/b°py FyeL< a^<Dftl-& 

yfsV\£-)V\^Viyy. Xnf^V\^^JV^Z'$'y- 
;^;s>xy^S^fr. .t°y 7"^Jfv'xyeb< a 

^om^it. .t'y^no/i-y. xat'y-Yyyuy 
(y^;i.3A) ; h^iHi^mmmm'^mmm. n 

[0 0 2 0] mEmmm(D^mii. -cymm 

^ftW^LT. »tL<tJ:3 0ll%J,XT. J:t)JftU 
<tt0. 5~30fil%. BcfftL<ai~20fil 

% T § o ^ ^ 0 . 5mm°m±ict^L.ticx-D 

lfx^. §tl*3 oll%i-XTtct§;:i:tJ;oT. 

[0021] *^B^tj;S^y^fi«i. if^tcfc 

X. i!j=$b<tti 5S1%J.XT^ J;D«=SL<ti3~i 

oaa%(DiT'#=ttT. immhmm.t^z.tis^ 
[0 0 2 2] 7j<?gtt]li^?ft-a-»i; bra. ^xa^- 
h-X. v;l/eF-;K vyxF-;k Xti^^l'n-x 



(4) 

5 

[0 0 2 3] sfc. ^lewiicts^y^'ffifigftfi, 

t»LT, »SL<tt2 5«l%OTs j;f3ffSb<}4 10 
6~2 0lfi%©fiT#W-r5ctti:J;(3. tttilSStt 

[0 0 2 4] ymmmrjva-jvthrit. m^tf. 
mm- 1 o(Dzm~3 my m^is. 

■buy, xf-uy^"U3-;l/, v'x^^by^-ij 3-;K 
^^v'U^^^'Ua-;!'. 1, 2, e-^^^-ityh'M-;!/ 

[0 0 2 5] Mt. i^m\^i:.^^ymm\t. 20 

KJ;!). l^ffiStt^J^. ^ymm^W^r^^LX. iff 
tb<tt2««%t^T. <J;f?ff*b<tto. 1-111 

[0 0 2 6] ^ffijgMtLTti. 7-tyn 

mmmi mm. mimmmM. mmjji^jvi^iojv 

jiTsHt^ym^. 7jv^)i^y-{:y7.mym^. 7/1/ 
^iiyfy^uyxji^t^ymw.. i-7^uy7.jit^ym<D so 
iM. mm. thv<y^. ts')^h. uf-^A. xt±* 

75yifc©»^ft. ^>'7;l/+;l/X;^.t^3M^^x7.T 
7;b+;^7.;l/5^nM^'Sig, :f7T>^ig#. 7 
;l/+;I/X-r;l/*;l'Jpy^lS. 7i/;Wb^7°f-F. a- 
;^-U7i' N-7i/;l/p«f-;l/^'^ U X 

7;1/+;^x-t;W^, |R7;l/n-;i/x h:^^ 

s^+f;i'7x-h. €y^'U+^-;b7x-h. 7;l/+;i/x- 
f;Mx;^r;l/S, 7;b+;«xXr;bS> 4<'Jt 
4^>'x^uy7;l/+;bx-f-;I/S^7>'tx->A^. 40 
U:t^>'x^uy7;l'4^;l/x-r;i/«t h 'J •i'A^. 
U xj-^^v-x^ b>'77l/4^;l'7 X - ;i/x— f;Wi®7 > 
if. ij ;t +S^xf - by 7;I/+;l/7 xx;l/X- 

b y C'AiS. d-°'M+i/x^iyy7;l/+;UK 
iEt/x^/-;V75y, .KU^+>^x9^L/y7;l/+;I/ 
x-r;«^7>'t-'i?A^. ii^U;i-+i/x^l/>7;l' 
+;l/X-r;I/g!f^*U'i7A«, 4^'J;d-+>'X^Uy7;V 
^}VaL-T)\^m.i/:x.^y-)W^y. 7;U+;l/t7^r 

^mucta^x^^o 50 



0- 1 5 2 6 4 0 

6 

[0 0 2 7] ^h. y:^tymfsmitLxit. 
«\ yymmmmm. s^un-y^wssm 4-: 

';t^>'x^uyy;be^y^/7'^u-h. ^t°'M4^ 
S/x^^ 1^ y y ;l/ ^ y ^ / X r 7 h . 5}-° U ;t ^ i/x 
f-lyy7;l'^;b7xx;l/x-r;k V;Hi'^>tyXr 
7b-h. 7-t^Uy^^'U3-;k 7-tr^Uy^"'j3- 
;l/©xf-Uy;i-+-9-^ mm (7-b5^U>^~U 
7;l/3-;l/x9^l/y:t+'9--r F) ^ -fuifljVx^ 
75F\ :iH'J*+$/x^by7;l/+;l/x-T;k sK'M 
:^^>/xg^Uy7;l/*7l/7x:i;l/x-T;K ^m^fZ C 
tfS^X^^o 

[0 0 2 8] *fgB^tj;5^y^ffi)jgtia. 7mmm 

lcm(Om-^liij^^t^LX\^^^o tJ^oT. if^fcJ; 
mmxh^7Mctii^x. -ffi7;b3-;i/^, 

'3»$b<tii~i oai%©lT#t-r5i:tCj; 

t). ^ymmoym'^. mmmm\^±^^^c 

tifX^^o -|ii7;l/3-;l/tLT{i, 0iJ;^a\ mW. 
2~4©7;l/*/-;K 0iJ^H x^y-;i/, i-^d 
/V-;k 2-7'n/V-;k i-7^y-;k 2-7" 
^y-;k i s o-y^ry-;K t -:^^y-;I/© 
1 axtt 2a«±*ffl^iJ-Tffli^5 o t^^T'tSo 

[0 0 2 9] Sfc. *^B^tj;S^y^fflfigtltt. 
{testis CT. PM. KHi^o^gfi^mig 

v'ypp7xy. '\:^^-9-^nD7xX y;H£> 
1. p-t;Fn4^^>gmtmxXr;K x9^^yi;75 
(EDTA) . rhFni^^tFU'j7A. 1, 
2--<y>7y';y-3-ty [I^S,^ : 7'D+-b;l/X 
L-2 (I CIS!)], 3, 4-^V9^7yyy-3- 
tym^'^tS'Lth'^X^:^. MtyX;H£^|5Sih©i6*) 

T% ■m/x^i.:L^iyymmmiiw 

[0 0 3 0] *^B^K<fcs-ry^'ia^»<DigWi3ii[ 
»-r^ ii tis^x^^t\ immnm ti^tc j;n 

. ^ y ^fflfi!ctl©ttJga, »^ b < a 2 5 m P a • # 
WT. j;f3»tL<ai OmP a -©WT (2 5°C) 1? 

3 0~5 0mN/m (2 5°C) Xh^Ztt)m^L\^\ 
[0 0 3 1] 

[ffffl] ^mn\C^^-(y^iy^^yYm 

um-(ymm^wm^'mxu-fmwm%rc. 

(DX\tii\^\ 

[0 0 3 2] *-t^>^^-y^a^^D«m em 

mm^^^mmtmmtnxi^^. ^yi^i/xy mm^ 
-(y'><DmmLx^-fsy:/y'yift,mmn^(D 



(5) 



10-152640 



7 



8 



[0 0 3 3] -mc^~f^y:f^y^ii.. -m.=?-% 

t)\ Wmmi: 10-3 0 nmOfeCA^^ffl^tlTO^ 



[00 3 9] 



0 0 nm~2 0 0 nmgg(D;^t?(DriM?*mS [0 0 4 1] (1) ||)|£t^M©iSS 

X h7;>9^^-^jg%Jgfi)t-r5i: tjb^TtSSHS?! 10 0 ; ■1¥±I5^?«= 7 5 0 0; mm= 200) 4fil 

©M^Fffli&m^^^-pfeSo ^orc46. 1 gp, bUx^/-;l/75y2. 7llg|5. ROWyD 

0 0nmj;^)»C/jN$<t5ilfctiS«e^tilL<o tf;l/7;l/3-;l/0. 4aigP^. l'tyS^7j<7 2. 9 

S/c. 2 0 0 nmcfc O^^t < t§ ^^iJg£ttA^-^L MlgPt, 7 OXmUTT^^mm^^Tc, 

<Wiht\'^z.t\zr^^, [0 0 4 2]i^t, fi-Hr^y^yy^tLXCY Q (Z 

[0 0 3 4] Z(Di:.or^ii~t^y7y-J^(Omf^m Sfb^ttS^tt^ ; -i^&?g= 4 0 nm) 20aigp 

[0 0 3 5] IP^. Yy^-;>x7 MEST:14yX;WL*^ mm^' (\£~Xm^=7Q% i ^^r-f 7S=0. 7 

^mmv-fy'^m^iiit^^. atm^y'^K^ 20 mm), ge5©*-3j->:^:^v7^^iS{?g axr, cb^ 

m&t^ ctic^o. y^mmm^^mm [0043]^, ij-f^yfy y ^ (ommim^mw. 

fc^y^^x hmmmLx^mmitu otm<D7 [0044] (2) -{ymmo^mm 
^^^yh^s^oiiHt^So mc-fy^tpmn. m mEo^'T^mm^Lx. ^^miD^y^^m^ 

mmwrnm^izitmrnxTy^^y v^^m^ [0045] 

^■rso MtB©cB^>M 15. Qoaiii5P 

[0 0 3 6] ^-ci-r-. «?iJA«\ ^y^f^t7]<?§tt^^^i^ xf^y7^'JiHxfi^xv;^•/■ ay Ojg^^i: lt) 1 ollgp 
m^^m\m-hwt^z.tx. -(y^^TsYn^m^^^ 30 v'xf-i^y^'-un-yi/ i 2Mg|5 

^EP¥%tT%^l^^tt±. ^af}7^-r^yI-^S/!)^ 7r:;d-yttl?ffi?gtt^iJ 0. 511815 

n^hxL^o.M^x. ^y^mix-mmm't ')ymm-i-v^)^k o. isigp 

TS-^Siittfe*'?. 0]?tioif7j<tt. if^tt^m -<:^ymy\^ 3 7. 4S«g|? 

^-1iS^t:fe§o ^:J3, 7;f-U-y7^';;l'XX-r;l/Xx';l/v'~3yti. EIfl5 

[0 0 3 7] *fgBMP.«, -:^S?Ol4?@^S5i^i 5:M0. Q%^m7V.'AWMX%^. -^iV^V-Mm 

mm\m'^t^chx\ r.MtLi-xh^'Mk^m%m W:^^Q%(^7mmx%Mcibs mmmimwT^m- 

Mm.<DW&.\trs.^mi]tx^. ^yy'-imm^n^ \.rmxifs\.xh^. sfc. rr-^ym^-^'mtx. 

/I^MtgT■fe§^:i%lv^/cb/co bA>t. Sffi. IS Ttt, 4-^U;<f4^'>x9^^>'7;^+;^7xx;l/x-r;« 
±-e©EP*tl©Sm #tBT-:^-tttBS}Sf±A^ 40 m.njy^-^h'^ [/^^r/-;^N0 7 

At<ffiTbTLS5ui:feWi5b/c„ ^ISS^ffl %ffifflb/co fgfflb/cX^l/y7i'';;l/x 

[0 0 3 8] ^oT^N *5§HM?.a, -iM^tDg^g Xr;l/xv 3 ytcfctt§x^b>7^ U;l/xxr;l/ 

oiSH^ftiiibb/c^fj-^y^^-y ^^iS(^j. msm ©afijg^sjg (m f t) a s 5 °ct-*^/c„ 

j3ixT/i/>>~3y%^tLrc-ry^'iMti^iiffl-r«c:t [0 0 46] mmi.'^^m.^\.x-<y'7%mhthko 

^ymm.mKm.f^^y'p^7.y<r>^ z.^\.x%h^rz.^ymm^. ^«><-yi^a7-f;i/ 

4;&m5ci:T\ ^i*Wt7v-r^yh^S©IS£^ ^- «S§IllffiS^tti!;^M^!? = 2 3 0 0^'y-y 

ISitfigSiL, i!lP^TEP^»©B)l£ttt, S$tt (if7j< a) {caii^f^T, *|gB^<D'r>^*Mtl'&l#/co 

t, B-7-:^-ttStfiB*ii14) , SO\ [0 0 4 7] <*»j2>A-3py7"7-y^;'t LTS p 

SttOfflffifS C tti:fi!c:5l]Lrco MK, l/U tCiPii ecial Black 250 iTf^%m \ -m. 

^mmm(Dj3ammmi'ncii'^ic:i3\,^xi>n^Lrc so ?@=5 6nm) mi'x. tammmimmcom 



[0 0 4 0] <*Mi>*fgH^Cj;§^y^i>i7h 



(6) 

g 

[0 0 4 8] <MMM3>i]~f^yy'y'y^tLrRh 
VEN 430 BEADS (nnyE~7ttS ; -i^g 
^11= 6 5 nm) m^'T. tuIBUM^IJ 1 t PftiD^^S 

.-Mi^Sa 1 5 0 n m-pS5) o 
[0 0 4 9] <mmm 4 >*-#>7"^ y^tbXST 
E R L I N G R (4^^ Jp7 hai ; -Mmi= 7 5 

nm) ^ffli^T. mmmmmi tm(Dmmmm7 
i/\ 4 ©-r ymmmrc m u r.mm lo 

{±1 SOnmTfeS) o 

[00 50] <y:WJl>*-#V^7>y^hbTSp 

ecial Black 550 (r^^-^^M ; -Mi 

m= 2 5 nm) ^fflv^T. fffiB^^j 1 mm(Dm 
rmmm7^\ mm i <D^ymmmrc. 

[0 0 5 1] <mm 2 >*-*'y7"^ 7 bT # 1 

0 (^mitmAmm ; -mm= i4nm) m 
2(D^y^iM!f^Wc (fit. nMtrminon 

mTS^) . 20 

[0 0 5 2] <mm3>i3-f^y:fyy!7tLrsp 

ecial Black 550 (.TifmiM ; -m 
m^2 5 nm) ^fflV^T. MIE^Jl^ilJ 1 [5l«©Sa 

7i<s?gti^ipwtt? !? imm(D^:^y^mmmL 
■ [0 0 5 3] <mm 4 >^-t:y7'y y^ttrcv 

9 (HafbfiKtti^^tt^ ; -Mtm= 4 0 nm) ^ffl 

;^^^y7^U7l^Xx';l/v''3>7j<?§tga!i<)P^fft 30 

[0 0 5 4] <]m&\5>ii-:f^yfyyi7tbrsT 
E R L 1 N G R (+^#7 has ; 7 5 

nm) ^fflV^T. HuIBIIMiJl t|Bl»O^ST'liS%ff 
^ /Co jfi Xf- l^y 7 ^ 'J ;l/x^;l/i/*3 yzkjgffittiS 

mtiXb^icm<D-^tymykmtaLrco 
[0 0 5 5] <#tti¥ffi>i^c. ^ffii^j 1-3. mit 



pi 0- 1 5 2 6 4 0 



10 



[0 0 5 6] (1) ttiliSSttffii 

mu y X)iii-^^-cymmmii!>^^xEmm (x 

e r 0 X - 4 0 2 4) tC0]?%tT</\ EP^fJ^i&SJSi . 
21itF^^}imt©EP*t^l©J:b«?%m\ J-:<T<D3IS|5| 

o: 2mmmmeii^x'i>mmmmmi\ 

[0 0 5 7] (2) if7-*-ttf¥fffl 

^^ynmrnmh^xmLtcm^y-fn^^. m 
(D7km^^yx. km^m^^y-f^vnf^ti 

o : 7mm^^yxrj:^oxmmmf^mrs:i\ 
A : 7i<ttS)^^y-e^^"5 tm^m^t^ti\ m 

X ■.7mm9t-^yxfj:^^tm^m'^mu mm 

El\ 

[0 0 5 8] (3)u^mmm 
mmco^^ y^^t° u j^^^uymmc^^i^ xxn. m 
fetfei^j; 5 t^^L. 6 0 °CT- 1 ^mm^k. mm 
itmro) 3 msxmm l tc, ^n^mmmmis 

o : wmmKMLmitt'iz 0 %mxh^o 

A : wmmKMLmiti/^ 2 0 %j.x±, 3 0 %*iiT'S 

§0 

X : wmimc^^Lmtti'i3 0 %j.x±Tfe5o 
[0 0 5 9] ±m(DWimmcm'Jt. mm 1-3. 
fc<t j:tiet?!i 1 ~ 5 (D-fy^^/mmm^m 1 i^^^t. 
[0 0 6 0] fEg^ffiayvxytijp^^g^&ii 

[006 1] 
[Hi] 



) ttiUffiaitini 



(3) «7«ettifa 



[00 6 2] 

cf^K, 0 nm~7 0 nmT*S5A-!Ky 



